ABSTRACT. A growing interest in mapping the social value of ecosystem services (ES) is not yet methodologically aligned with what is actually being mapped. We critically examine aspects of the social value mapping process that might influence map outcomes and limit their practical use in decision making. We rely on an empirical case of participatory mapping, for a single ES (recreation opportunities), which involves diverse stakeholders such as planners, researchers, and community representatives. Value elicitation relied on an individual open-ended interview and a mapping exercise. Interpretation of the narratives and GIS calculations of proximity, centrality, and dispersion helped in exploring the factors driving participants' answers. Narratives reveal diverse value types. Whereas planners highlighted utilitarian and aesthetic values, the answers from researchers revealed naturalistic values as well. In turn community representatives acknowledged symbolic values. When remitted to the map, these values were constrained to statements toward a much narrower set of features of the physical (e.g., volcanoes) and built landscape (e.g., roads). The results suggest that mapping, as an instrumental approach toward social valuation, may capture only a subset of relevant assigned values. This outcome is the interplay between participants' characteristics, including their acquaintance with the territory and their ability with maps, and the mapping procedure itself, including the proxies used to represent the ES and the value typology chosen, the elicitation question, the cartographic features displayed on the base map, and the spatial scale.
INTRODUCTION

Spatial representation of ecosystem services (ES) is acknowledged as a key footstep for mainstreaming the ES framework into decision making
). In the last decade, a range of methods has been proposed for this endeavor (see Nelson et al. 2009 and Nahuelhual et al. 2015 for comprehensive reviews). The first category of methods involves the assessment of multiple ES, where a reduced number of economic value estimates are spatially transferred to other locations (Wong et al. 2015) . A second category consists of modeling the provision of one or few ES at small scales using ecological production functions (Laterra et al. 2012 ) that relate ES flows with spatial variables that stand for ecological functions and processes. The third category consists of the use of landscape capacity matrices that relate land uses and covers to the provision of ES (Burkhard et al. 2009 ).
A fourth and most recent kind is the mapping of social values of ES, a mode of spatially explicit valuation, which stresses social perceptions, values, and priorities over economic and ecological indicators. It is a participatory approach that engages stakeholders, individually or in groups, through the use of different elicitation instruments such as online surveys (Sherrouse et al. 2014) , open-ended interviews (Plieninger et al. 2013) , and workshops . Studies may rely on a previous classification of social values, to which participants are referred (Sherrouse et al. 2014) . Or, participants are allowed to freely express values, which are afterwards linked to a bundle of ES by the researcher and spatially represented (Raymond et al. 2009 ). Map outcomes usually convey social values as measures of diversity, richness, abundance, and rarity (Bryan et al. 2010 , Sherrouse et al. 2014 .
Although valuation of ES using social value mapping has been supported by the academic sector as an approach to increase awareness of nature's benefits, to foster local empowerment, to effectively incorporate local knowledge in management decisions, and as a potentially more pluralistic and heterogeneous alternative toward value and valuation (Scholte et al. 2015) , ecological and economic approaches and indicators still dominate ES research and policy (Kenter et al. 2015) . A central reason for this comes from the disparate ways of conceptualizing, measuring, and mapping social values . For example, several terms are used to refer to social values such as cultural (Darvill and Lindo 2015) , shared (Kenter et al. 2015) , socio-cultural (Sholte et al. 2015) , and societal values (FelipeLucía et al. 2014) . Furthermore, these terms are applied indistinctly in different contexts (Ives and Kendal 2014, Kenter et al. 2014) , to refer to community norms, the public interest, the worth of public goods, values that people hold in social situations, contribution to well-being, and willingness to pay among others (Kenter et al. , 2015 .
For some disciplines contributing to the ES literature and social value assessment (sociology and psychology), the term value is used to describe the values of people, also referred to as underlying or held values. Held values can be classified as "desirable modes of conduct (e.g. honesty), end-states of existence (e.g. freedom), or qualities (e.g. beauty)" (Bengston 1994:232) . In other disciplines (economics and geography), the concept of value lies http://www.ecologyandsociety.org/vol21/iss3/art24/ in the object realm and is concerned with the relative importance or worth of an object, often called the object's assigned value (Brown 1984 , Bengston 1994 . Different typologies to classify ES social values have been proposed within the ES literature. Chan et al. (2012) distinguished eight binary and nonmutually exclusive dimensions of values, e.g., market mediated vs nonmarket mediated, self-oriented vs other-oriented. Brown (2013) , proposed 14 types of place-based values, which the author described as an operative form of ES social values. Under this typology, social values of ES have been defined as "the perceived qualities carried by a natural environment that provide benefits to support human wellbeing" (van Riper et al. 2012:164) . In Brown's typology, the names given to values coincide with the definition of ES such as the case of spiritual values, or with the description of benefits such as economic and therapeutic, a problem that Chan et al. (2012) named the conflation between ES, benefits, and values, a problem that has also been raised by other authors (Spangenberg et al. 2014) . Kenter et al. (2015) identified seven nonmutually exclusive shared/social values, which were classified in transcendental, cultural and societal, communal, group, deliberated, other-regarding values, and value to society. In turn, Kellert (1995) proposed a human value typology based on the notion of the Biophilia hypothesis (Wilson 1984) , which asserted a human dependence on nature that extends beyond material and physical sustenance to include aesthetic, intellectual, and spiritual meanings, and is the one used in this study.
Along with this conceptual diversity, social value assessments have used different methods of valuation (see Kenter et al. 2015 for a thorough revision) without considering the theoretical underpinnings (Ives and Kendal 2014, Raymond et al. 2014) . Particularly, mapping of social values is a noneconomic instrumental approach (Raymond et al. 2014 ) that focuses on scoring, grading and spatially identifying social values.
In synthesis, social value mapping studies currently target a range of ES types, a diversity of value concepts, use different techniques, and declare different purposes for their endeavors. These purposes range from scientific inquiry, e.g., relation between land covers and social values, to private and public decision making, e.g., regulation and control of protected areas.
Recent contributions acknowledge that if social values of ES are to be considered in decision making, gaining conceptual and methodological clarity is essential for their application , Gould et al. 2015 . We aimed at contributing to such clarity by qualitatively exploring aspects of the social value mapping process that influence map outcomes and limit their practical use in decision making. We did so by critically analyzing the details of the implementation of a participatory nondeliberative mapping exercise for a single ES, namely recreation opportunities. We aimed at answering questions such as what types of social values are expressed and mapped by participants, what these values held for or assigned to, how much do the notion and spatial representation of social values differ across stakeholders, and what factors explain these differences.
We hypothesized that map outcomes (spatial social values of ES) are influenced by aspects of the methodological setting as well as aspects inherent to the stakeholders and the relationship between the two. Such aspects should be taken into consideration and uncovered if the resulting social value maps are to be of utility for decision making. This is particularly important in countries with developing economies where valuation of ES faces a myriad of methodological, practical, ontological, epistemological, and policy challenges (Christie et al. 2012) . Although social valuation of ES can be highly context-specific, our results provide more general insights that contribute to the improvement of social value mapping assessments.
METHODS
This study was carried out in the municipality of Panguipulli, in the Los Ríos Region, southern Chile. Panguipulli municipality (38°30'-40°5' South, 71°35'-72°35' West) has an area of 3292 km², and a total population of 33,273 people, of which 52.2% are considered rural and 25.3% are indigenous (INE 2002) . According to the Chilean Native Vegetation Resource Cadaster (CONAF 2014) , the main land cover is 154,200 ha of old-growth native forest (42.38% of the total municipality area), followed by 59,400 ha (16.32%) of secondary native forests, and 53,100 ha (16%) of agricultural lands and pastures. Exotic-tree plantations constitute 7000 ha (1.92%) and urban and industrial areas cover 712 ha (0.19 %; Fig. 1 ).
Panguipulli has outstanding natural features such as lakes, rivers, waterfalls, volcanoes, snow patches, pristine forests, and hot springs, all of which have granted the municipality a renowned reputation for tourism and made it a top tourist destination. (CONAF 2007 , Pino-Piderit et al. 2014 ). An important part of the municipality's total area is publicly protected by Villarrica National Park and Mocho Choshuenco National Reserve with 16,928 ha (5.14%) and privately protected by six private conservation areas making up 48,515 ha (14.7%). Despite rapid growth of tourism in the last years (near 16% between 2013 and the present), the main economic activities in the municipality continue to be cattle ranching, agriculture, and forestry (timber and firewood extraction from native forests and pulp from exotic-tree plantations; Municipalidad de Panguipulli 2008 , 2012 .
Selection of stakeholders
We defined a stakeholder following Freeman (1984) and Reed et al. (2009) , as one who is affected by the decisions and actions taken by decision makers, and one who has the power to influence the outcome of such decisions. The identification of stakeholders relied on previously constructed actors' maps and power-interest matrices (Benra 2014 , Tapia 2014 , as well as our own knowledge of the study area and local representatives from different groups and institutions. Fourteen stakeholders were selected making up the following groups: seven planners from CONAF, the regional office of the National Tourism Service (SERNATUR), the municipality tourism office, the Regional Government of Los Ríos Region, and Panguipulli Model Forest; three researchers from the Center for Transdisciplinary Environmental Studies and Within the public institutions, CONAF's aim is for the sustainable management of forest ecosystems. SERNATUR is in charge of promoting tourist activities and infrastructure throughout the country. Regional governments are responsible for the administration of each of the country's regions, with the aim of fostering social, cultural, and economic development. Model Forests are public-private alliances that lead inclusive and participatory processes seeking sustainability goals (CATIE-RIABM 2012) . In Chile, the Panguipulli Model Forest was implemented in 2005 with the goals of native forest management and conservation, promotion of local economic initiatives, and the implementation of mechanisms to foster associativity among stakeholders (http://imfn.net/es/bosque-modelo-panguipulli). CEAM is a research center that focuses on nature conservation and local development programs.
Among social representatives, the Parliament of Coz-Coz is an indigenous organization whose mission it is to ensure the fulfillment of ancient rights of indigenous communities. Panguipulli's Environmentalist Coalition is a civil society organization that ensures sustainable development of the territory, as an agency reporting on the projects and actions that are undertaken in Panguipulli. The Community Tourism Association, Puhuincul, is a group of local inhabitants of the Mapuche ethnic group dedicated to small-scale tourism. Liquiñe's Association of Ecotourism and Guides is an organization dedicated to the implementation of local tourism, which emphasizes Mapuche culture and its relationship with nature. Representatives of the private sector, specifically owners of private protected areas and managers of ENDESA Electricity Company (Empresa Nacional de Electricidad S.A) were also contacted, but they did not answer the invitation.
Ecosystem service selection
We decided to evaluate a single cultural ES (recreation opportunities) instead of a bundle, to delve deeper and achieve a better understanding of the factors that might influence social valuation. To guide the exercise of mapping social values, two spatial proxies were chosen to represent recreation opportunities: natural capital and recreation activities (aquatic and terrestrial). These proxies were selected on the basis that a recreational opportunity is defined as a particular mixture of the natural setting (the physical landscape) and recreation activities that rely upon the physical as well as the built landscape, e.g., roads (MEA 2005 , Chan et al. 2011 . We used the following definitions, which were explained in simpler terms to the participants: recreational activities in natural environments were activities that depend on the ecosystem for their realization, and do not harm the http://www.ecologyandsociety.org/vol21/iss3/art24/ environment; these activities were selected based on secondary data and the research team's knowledge and were grouped as activities carried out in the aquatic environment (e.g., kayaking, thermal waters, observation of flora and fauna) and activities carried out in the terrestrial environment (e.g., trekking, canopy rides in forests). Natural capital was defined as the stock of natural objects and relationships between these objects that are capable of producing a sustainable flow of biophysical resources that sustain both life and the human economy (Wackernagel and Rees 1997) .
Social value concept and typology
We did not adopt a particular definition of social value, but we did focus on the distinction between held and assigned values. We expected both types of values to arise from the interviews. According to Brown (1984) , values belong in three realms: the conceptual, the object, and the relational realm. Held values belong to the conceptual realm, where a value is defined as "an enduring conception of the good and is sometimes referred to as an ideal value" (Bengston 1994:520). Value in the object realm is concerned with the relative importance or worth of an object, often called the object's assigned value. In the relational realm, value arises from a connection between a subject and an object in a given particular context. In words of Bengston (1984:520) , "The conceptual realm is concerned with an important part of the basis of value, the relational realm is concerned with the valuation process, and the object realm is concerned with the end result of the valuation process." Thus, by defining values in terms of one of the three realms, researchers focus on part of a broader valuation process (Bengston 1994).
Along with the distinction between held and assigned values, we selected a particular typology to interpret the values expressed by participants, specifically the typology of human values for nature proposed by Kellert (1995) (Table 1) . As far as we know, this typology has not been used in the context of ES's social valuation, but it is largely similar to the structure of values proposed by other authors . (2014) . In order to adjust the instrument and the elicitation procedure, a small workshop was held in May of 2014 with a total of six participants, who were researchers and students from Universidad Austral de Chile, engaged in research and development projects in Panguipulli. This workshop allowed for several modifications: a nondeliberative over a deliberative format was chosen; the quality of the map was improved (scale and resolution); recreational activities were included, along with natural capital, as spatial proxies of recreation opportunities; the number of marking possibilities was attuned; and the general handling of the mapping exercise was defined.
The final interview was conducted between June and August of 2014, and was registered using paper notes. It began by presenting the objectives of the research followed by the collection of personal information (e.g., gender, educational level, and ethnic background) and familiarity of participants with the territory. Some of the questions asked were the following: Do you acknowledge the administrative limits of the municipality? What proportion of the municipality are you familiar with? Have you carried out recreational activities in the municipality? After this first stage, the definitions of recreational activities and natural capital were given to the interviewees. Spatial representation of natural capital and recreational activities relied on a printed map of the municipality of 102.5 by 75.5 cm and of 1:350,000 scale, showing current land uses and covers (henceforth the base map; Fig. 2 ). The base map also displayed rivers, main road networks, urban areas, names of particular places, and landscape attributes such as lakes, rivers, and volcanoes.
For each interview, a sheet of tracing paper (102.5 x 75.5 cm) was previously prepared delineated with rectangular cells of 2.2 by 2.3 cm. Each cell accounted for a real area of 5.2² kilometers. Thus, the tracing paper comprised a total of 720 cells distributed in 33 rows and 45 columns (Fig. 2) . During the mapping exercise, this tracing paper was placed on top of the base map for participants to position marks using markers of different colors. This exercise was repeated for natural capital and recreational activities leading to two maps per person.
Based on previous studies (Bryan et al. 2010 ) and the pilot testing, a total of 60 possibilities of marks were allowed for natural capital and 40 for recreational activities. Only one mark was permitted in each cell of the tracing paper. Every participant was encouraged, but not obligated to assign all the given possibilities. Two valuation questions were asked to participants, leading to two different maps: "In which cells do you think there is value for natural capital?" and "In which cells do you think there is value for recreational activities?" These questions were intended to capture values based on the past and current experience of stakeholders with their territory as planners, scientists, or local inhabitants. Participants were allowed to express themselves freely about these questions and any other issues that could be of their interest. The interviewers used the participant observation technique, which is characterized by factors such as openmindedness, absence of prejudice, interest in learning more about others, and careful observation and listening (DeWalt and DeWalt 2010).
Interview analysis
Interviews provided information about the participants such as their experience in the territory and their relationship with it, among other evidence. The most relevant details of the interviews emerged when the participants looked at the map. This was because the participants responded with personal stories, experience from institutions that they represented, and critical thinking about the objective of mapping natural capital and recreational activities in the territory. Because the interviews were not recorded, the qualitative analysis relied on the revision of the notes and on the interviewers' observations.
Geographic Information System (GIS) analysis
GIS analysis complemented the examination of the narratives and was aimed at exploring questions such as the following: "What are the values expressed by different stakeholders held for or assigned to and how much do these values differ across stakeholders?" Specifically the position of marks by the different groups (as indication of social values) was expected to be related to particular features of the physical and built landscape. These spatial outcomes, along with the narratives, allowed us to infer some response patterns and relate them to specific aspects of the participants or the methodology itself, e.g., expertise in using maps, map extent. Nonetheless, it is important to remark that exploring causality was beyond the purpose of the study.
First, a binomial database containing all the results for each participant was created and joined to the respective spatial grid from each of the three stakeholder groups (we uploaded an excel spreadsheet to the GIS program for each of the three stakeholder groups). Second, because the three groups had a different number of participants, we transformed (standardized) the data (0-1), so for each group we would have a minimum rate of 0 and a maximum rate of 1. To visualize and analyze the data we created a raw grid map with standardized cell values. Each cell had a particular standardized value, that is, the ratio between the number of marks given to a particular cell and the sum of all marks given by all participants of every group. We then separated the cell values in four categories to better display the differences within and across groups.
A first GIS analysis was intended to explore whether or not there was a relationship between the positioning of marks for natural capital and recreational activities and particular elements of the physical (rivers, volcanoes, and lakes) and built landscape (road near settlements and settlements). This analysis relied on proximity rules detailed in Table 2 , and aimed at revealing the elements from the map that could act as attractors for mark placement, which in turn could be influenced by the features shown on the base map during the exercise.
In turn, to understand whether the spatial representation of social values (as reflected in the placement of marks) differed across stakeholders, we calculated measures of centrality and dispersion (Mean Weighted Center and Standard Deviational Ellipses, respectively). These measures served the purpose of identifying central tendencies and geographical dispersal of marks placed by each stakeholder group. The Mean Weighted Center of the marks was calculated to identify the center of gravity, considering individual weights in a set of points (Buzai and Baxendale 2006) , which in this case were the aggregated number of marks placed http://www.ecologyandsociety.org/vol21/iss3/art24/ on each cell by the participants. Standard Deviation Ellipses were generated for natural capital and recreational activities to measure the trend of the marks. The calculation of the standard distance separately in the x and y directions is a common way of measuring the trend for a set of points or areas. These two measures define the axes of an ellipse encompassing the distribution of features. The ellipse is denoted as the standard deviational ellipse, because the technique calculates the standard deviation of the x co-ordinates and y co-ordinates from the mean center to define the axes of the ellipse (Mitchell 2005) . Both procedures were conducted in ArcGis 9.3 (Spatial Statistics Tools module). 
RESULTS
Stakeholder characteristics and values
From the narratives, different types of values emerged, associated to participants' relationships with the territory (planners, scientists, or local representatives) and their degree of familiarity with it (Table 3) . Planners were all men and had completed university education. Three out of seven resided in the municipality. All had a large involvement in tourism and forest planning at different administrative scales, and were well acquainted with the entire municipality area. The majority had participated in the creation of policies, plans, and programs oriented toward positioning Panguipulli as an important national and international tourist destination. Their professional training considerably facilitated the mapping exercise. When placing their marks on the map, a professional perspective predominated, although all of them recalled particular recreational experiences in the territory. In the case of natural capital, they distinguished those landscape features that are acknowledged by the tourism authority as icons for the expansion of tourism in the region, e.g., Panguipulli Lake, scenic points. In the case of recreational activities, they associated their marks to places where recreational activities have already been prioritized, e.g., aquatic recreational activities, within planning instruments such as the Tourism Development Plan and the Regional Territorial Plan. To a large extent, their opinions reflected the object realm of social values. Such assigned values predominantly reproduced utilitarian values, i.e., practical and material exploitation of nature, that could also be deemed as market-driven and other-oriented, rather than self-oriented values. Planners also expressed aesthetic values, i.e., physical appeal and beauty of nature, from their personal experience as visitors and recreationists in the territory, in which case values could be deemed as individual and self-regarded. 
Researchers were involved in development programs linked to local tourism initiatives, yet their acquaintance of the territory was less than that of the planners. None of them resided in the municipality and like planners, they had a high training in participatory cartography and held university degrees. Although familiar with the concept of ES, they had not incorporated the approach in their work, advocating for a biological conservation perspective. Regarding natural capital, they highlighted areas that were reportedly relevant for their own ventures, such as the buffer zone of the Reserve of the Biosphere of the Temperate Rainforests, Villarrica National Park, and the rural communities where they assist local tourism initiatives. Assigned values predominated over held values in their narratives. These values could be judged as utilitarian, prioritizing places with strategic features, comparable to the group of planners. Their narratives could also be related to ecologistic and scientific values (i.e., systematic study of structure, function, systematic inquiry of the natural world) as well as naturalistic (i.e., direct experience and exploration of nature), as they held a large commitment to nature conservation. Their values were also regarded as other-oriented and group values.
Community representatives had lived and worked in the territory their entire or most of their lives. Nonetheless, they were less acquainted with the municipality space than planners and researchers. They belonged to, or had a close attachment to the Mapuche indigenous peoples. Unlike planners and researchers, they had very limited experience with mapping, and less familiarity and acceptance of the concept of ES. Their reflections revealed a larger variety of assigned and held values, which were nonetheless much more related to their own idea of nature than to the concepts of natural capital and recreational activities. They expressed symbolic (i.e. use of nature for language and thought) as well as naturalistic values, that were reflected in statements such as, "there are places in my community that do not only hold recreational importance, but they also hold profound meaning, such as the "Ngen"." In the Mapuche group, the religious concept of "Ngen" is used to signify the spirits, owners of nature. Table 3 summarizes those values that could be inferred from the narratives of participants. Nonetheless, these values corresponded to announcements during the interviews, but are not necessarily those reflected in the final map, where certain elements, particularly those that are symbolic, could not be spatially located.
Ecology and Society 21(3): 24 http://www.ecologyandsociety.org/vol21/iss3/art24/ Fig. 3 . Elements of the natural and built environment influencing the placement of marks by the different groups of stakeholders (colored lines). The scale ranges from 0 to 100 according to the percentage of cells that fell within each rule, described in Table 2 . Figure 3 shows the relation between the positioning of marks for natural capital (panel A) and recreational activities (panel B), to particular attributes of the physical (rivers, volcanoes, and lakes) and built landscape (roads near settlements and settlements). This gives insight about the attributes of the base map that drove personal decisions regarding the placement of marks and therefore social values.
Relation between mapping outcomes and landscape features
Regarding the relationship between natural capital and landscape attributes (Fig. 3A) , 34.1% of marks placed by researchers were within a 10 km radius from volcano summits (Villarrica and Mocho-Choshuenco). This was consistent with the areas where their work territory was located; whereas for planners and community representatives, these numbers decreased to 25.4% and 12.7%, respectively. In turn, 39% of planners' marks intersected a river, a percentage that increased to 55% and 66% for community representatives and researchers, correspondingly. Lastly, 47% of marks placed by community representatives intersected a lake, as compared to 41% in the case of planners and 27% in the case of researchers. The placement of marks was also related to the presence of built attributes of the landscape (Fig. 3A) . The results indicated that 52% and 51% of the marks of planners and community representatives, respectively, fell on cells that intersected roads. It was no coincidence that planners' marks concentrated along the circuit that encloses the main lakes of the municipality, being a local icon for tourism development. In turn, only 14% and 15% of their marks, respectively, fell within a 3.2 km buffer of urban settlements. In the case of researchers, only 24% of their marks were placed on cells intersecting roads, and only 7% were placed within the established settlement's buffer zone.
Regarding the relationship between recreational activities and physical landscape attributes (Fig. 3B) , the three groups exhibited homogeneous patterns. The most noticeable differences occurred in the group of researchers, whose marks showed a relatively higher concentration around volcanoes and rivers (38% and 77% of marks, respectively), whereas community representatives concentrated the least amount of marks near volcanoes (26%). Concerning built attributes (settlements 3.2 km buffer and intersection with roads), the three groups exhibited very similar concentrations of marks with 17%, 18%, and 15% for planners, community representatives and researchers, respectively.
In synthesis, two tendencies were revealed: (i) irrespective of the stakeholder group and the proxy used, there was a close relation between the placement of marks and the presence of rivers and roads; (ii) there was a higher dispersion of marks in the case of natural capital as compared to recreational activities, irrespective of the stakeholder group. The case of rivers could be merely coincidental, given the large amount of rivers in the municipality and considering that they were not highlighted in the interviews. Figure 4 (A and B) shows the spatial distribution of marks that represent participants' social values for recreation opportunities, across groups of stakeholders. In the case of natural capital, mean weighted centers between planners and researchers were 9.8 km apart, whereas the mean center of the marks of community representatives lay in between both, and closer to that of planners. In turn, for recreational activities, the mean centers of the marks of planners and researchers were placed 7.7 km apart, with the center of community representatives being closer to researchers in this case. For natural capital, researchers positioned their marks closer to volcanoes and natural protected areas, whereas community representatives placed their marks on piedmont areas and valleys between Panguipulli and Calafquén lakes (see Fig. 1 ). For recreational activities, dispersion showed similar patterns for the three groups of stakeholders, with most marks concentrated on common places. In all cases, the east half of the municipality concentrated the highest amount of marks, which coincided with the location of native forest ecosystems and lakes, as opposed to the west part of the municipality, covered by agricultural lands and pastures.
Map outcomes across stakeholder groups
The marks attached to natural capital by planners (Fig. 4C ) concentrated around the northern edge of Panguipulli Lake, the Mocho-Choshuenco Natural Reserve, and the surroundings of Calafquén Lake, which was similar to the outcome of community representatives (Fig. 4G ). In the case of researchers, almost the totality of marks clustered on natural reserves around volcanoes and in the specific area of Liquiñe-Neltume-Choshuenco because of its natural capital and ongoing recreational activities (Fig. 4E  and F) . It is important to notice that the three researchers largely coincided in the placement of their marks as indicated by the red color, particularly for natural capital. Instead, local representatives showed the largest differences as indicated by the significant number of yellow cells, for both natural capital and recreational activities. Figure 5 depicts three fundamental aspects that emerged from our case study and that may be related to map outcomes, although no causal relationships were explored: (1) stakeholder personal characteristics and background; (2) valuation setting or the way in which the valuation exercise was framed; and (3) the model, which was the spatial representation of the system to which social http://www.ecologyandsociety.org/vol21/iss3/art24/ values were attached. The interaction of these factors made up the differing and unique characteristics of resulting narratives and maps (Table 3, Figs. 3 and 4) . Regarding stakeholder personal characteristics and background, four interconnected aspects perceivably influenced map outcomes: (i) relation with the territorial space; (ii) acquaintance with the territory; (iii) expertise in using maps; and (iv) culture, understood as shared knowledge, values, and practices of local representatives that belonged to the Mapuche group. Stakeholder relationship and involvement with his/her territory as planner, researcher, or inhabitant, implied different value expressions and map displays (Table 3 ; Fig. 4 ) the same as the degree of acquaintance with the territorial space, with planners being the most knowledgeable in our case. In the case of local representatives, the interaction between acquaintance and the spatial extent of the base map led to marks being placed in areas where no particular landscape attributes were located (see Fig.  4G and 4H).
A synthesis of factors influencing map outcomes
Lower expertise with maps by community representatives led to situations such as the impracticality to locate places that they knew were of importance to them, e.g., special forest patches or family recreational sites, and placement of marks constrained around familiar attributes showed on the base map, regardless of their relation to natural capital or recreational activities, e.g., places around their hometowns. The results also showed differences in the values that emerged from the narratives of community representatives that belonged to indigenous groups. Symbolic values pertained indeed to the realm of the Mapuche people and related to physical objects, e.g., a mountain, and metaphysical representations, e.g. a spirit. These held and assigned symbolic and naturalistic values coexisted with a recognition of the importance of the utilitarian use of the landscape for their local livelihoods, e.g., local tourism initiatives such as horse riding and other amenities.
Valuation setting included the following: (i) the presentation to the participant of what was to be valued and mapped (the object of value), which in this case was the ES as represented by two proxies (natural capital and recreational activities); (ii) the wording of the elicitation question; and (iii) the value typology that we relied upon to interpret the values obtained. The narratives and the resulting maps showed evidence that the proxy used to represent the ES to be valued was not neutral, which was revealed by the differences between maps of natural capital and recreational activities (Fig. 4) . Regarding the wording of the valuation question, it was not surprising that the notion of natural capital evoked more meanings than the concept of recreational activities, and the two concepts were associated to different landscape attributes by each stakeholder group (Fig. 3) .
Value expressions were interpreted using a particular typology. According to this classification, several value types could be inferred from the narratives, e.g., utilitarian, symbolic, naturalistic. However, the mapping exercise bounded values to be assigned to particular attributes of the physical landscape, e.g., lakes in the case of community representatives, or places, e.g., buffer zones in the case of researchers (Fig. 3) . In most cases, participants referred to places where they knew visitors could enjoy recreational activities in general, rather than places where they had experienced such activities. Furthermore, the identification of these attributes and places was clearly related to the features displayed on the base map.
The model comprised the extent and resolution of the base map (Fig. 5) as well as the representation itself. These three aspects posed clear difficulties for the participants, particularly local inhabitants. Beyond their skill in using maps or interest in the mapping exercise, all stakeholders manifested some degree of struggle with the base map, because it was hard to orientate themselves or it was impossible to be familiar with the entire area of the municipality (3292 km²).
DISCUSSION
Our results corroborate previous findings (Villamor et al. 2014 , Scholte et al. 2015 , that outcomes from mapping of ES' social values reflect the interaction of a series of factors related to the mapping exercise itself and to the participants. At least to some degree, the results may be an artifact of the mapping process itself (Cacciapaglia et al. 2012) , which in this case involved the series of variables depicted in Figure 5 . These aspects have not been well addressed in ES literature and their influence remains hidden in social mapping exercises, particularly in deliberative contexts where power and influence relations are not foreknown by the researcher and may influence map outcomes.
Other authors have described links between ES prioritized, values, and stakeholders' livelihoods (Maass et al. 2005 , López-Santiago et al. 2014 ; and among policy and scientific knowledge and ES values (Villamor et al. 2014) . In our case study, stakeholder background (Fig. 5) influenced map outcomes in ways that could have led to erroneous conclusions, such as that an area or landscape feature apparently holds little or no value (see Fig. 4 ). In reality, marks are not located in these places because of the lack of knowledge about those areas, as long as livelihoods are constrained to smaller territorial boundaries. Additionally, mapping exercises such as ours assume that people can use maps and scale categories, which requires a certain level of expertise, an assumption that did not necessarily hold in the case of local http://www.ecologyandsociety.org/vol21/iss3/art24/ representatives. Therefore, given the importance of stakeholder representativeness in social value assessment and mapping (Fagerholm et al. 2012 , mapping procedures should be adequately adapted to stakeholders' capacities by limiting technical difficulties, e.g., expertise with maps. The important issue of culture and valuation of ES has been discussed in recent papers Chan 2012, Schnegg et al. 2014) . Schnegg et al. (2014) concluded that whether or not local inhabitants' valuations converge with those from other social groups such as planners and scientists, remains an empirical question and that resolving potential differences among their views is likely to be a political, scientific, and epistemological challenge. In our present study, participants from the Mapuche culture stated values that clearly differed from those of the other two groups (Table 3 , Fig. 4 ). It may also be the case that their relationship with nature does not conform to the concept of ES, an issue that was explicitly raised by one representative of the Coz-Coz Parliament. In this regard, researchers need to recognize that the ES approach entitles a specific ontology that frames the world in a particular way (Kull et al. 2015) , in which certain values simply do not fit naturally . Stakeholders' culture (shared knowledge, values, and practices), which in this case alludes to the Mapuche people, can enable or impede the application of the ES framework in general, as well as social value mapping in particular. In these cases, forcing values onto a map may risk map validity and credibility.
Like in other approaches to ES valuation, e.g., economic valuation, the setting can influence map outcomes. In this case, the elicitation question asked participants to identify those places where they thought there was value for natural capital and recreational activities. The valuation question chosen in this work coincided with other studies such as Sherrouse et al. (2011) , in which people were asked questions such as "In what ways do you value (a particular territorial space)?" and "To what places can you attribute such values?" based on a predefined typology of 12 values (Clement and Cheng 2006) . This type of wording naturally constrained participants to express preferences toward geographic features, or to identify locations on the map where certain recreational values could be found, held, or experienced. However, whether ecosystems, ES, places, landscapes, or nature are homologous terms when it comes to eliciting social values remains an empirical question. Finally, the value typology encloses the discussion of the resulting values. If we had selected a different typology, we would have discussed another set of social values, such as intrinsic, biocentric, and transcendental values like in Chan et al. (2012) . The typology chosen in this study (Kellert 1995) implicitly assumes that human values toward nature are anthropocentric (they are held or assigned by a human person), which might be in opposition to other social value typologies that try to emphasize the differences between self-regarded anthropocentric values and biocentric and other-regarded values, for example ).
Stakeholder characteristics and valuation setting interacted with features of the base map in producing the final map outcomes. The two-dimensional paper representation of the study area was probably too simplistic in that it reduced the individual character of landscape perception into an overly narrow set of objects, e. g., lakes, rivers, volcanoes, roads. It also posed noticeable difficulties of scale, particularly for local representatives. Threedimensional computer or paper representations might be much better options to deal with spatial resolution and extent. It is therefore important to previously test the model format, resolution, and extent, to elucidate which options stakeholders are more comfortable with. The latter practice has been scarcely undertaken in participatory mapping of ES. However two issues are yet to be addressed. First, the fact that by changing scales, researchers can affect map outcomes when providing a model onto which certain values and views fit or do not fit. In consequence, such maps reflect both the researcher's expectations of what is important, as well as the participant's views to the extent that they fit on the map (Cacciapaglia et al. 2012) . Second, there is the notion that certain values simply cannot be mapped. Hall et al. (2009) acknowledged that many human values do not necessarily have a spatial dimension because they are intangible or nonmaterial. This occurred with the more symbolic representations of value depicted by Mapuche local representatives, especially those that alluded to territorial spirits of protection (the "Ngen") and naturalistic values.
To become an operational tool for decision making and empowerment, ES social value maps need to meet the criteria of credibility (scientific suitability of the technical evidence), salience (relevance of the assessment to decision makers' needs), and legitimacy (construction of information respecting stakeholders' diverging values and beliefs and in an unbiased way; Hauck et al. 2013) . Improving social value mapping to meet these criteria and to mainstream it in territorial planning, calls for a process perspective, in which qualitative and quantitative mapping methods should be combined, rather than a single intervention like the one followed here and in most studies of this kind. By joining the instrumental approach toward social valuation with ethnographic and phenomenological approaches for example, researchers can "get a sense of what mechanisms people use, how and why they express, negotiate and justify their values and establish different meanings and understand the personal, political, societal processes whereby values are experienced, used, sensed, represented, formulated to constitute the individuals' being in the various everyday realms" (Tsirogianni and Gaskell 2011:460) .
CONCLUSIONS
Combining participatory mapping methods and GIS for the assessment of spatial social values of ES requires a clear assessment of their respective strengths and weaknesses for different applications. In spite of this awareness, there has been little critical analysis evaluating the usefulness of current procedures. In most studies, the aim has been to represent the spatial distribution and concentration of social values of ES, without placing greater attention on the type of values reproduced in the maps by different individuals or on how peoples' specific characteristics interact with researchers' methodological decisions to produce a specific spatial representation. Our present study posed the question of what is behind the map, and aimed at exploring aspects of a social value mapping implementation that might influence map outcomes and limit their practical use in decision making. We conclude that the instrumental approach to social valuation of ES may only capture a subset of relevant values, which are derived from a myriad of opinions constructed around the objective, subjective, and/or personal interest of each individual. With final map outcomes being dependent on the participants, it is almost certain that including different and eventually more stakeholders, would produce different maps. http://www.ecologyandsociety.org/vol21/iss3/art24/ Although narratives reflected assigned and held values, their distinction in the maps was not attainable with the methodological approach used here. Given the valuation setting and the model we used, which is the usual frame of the mapping exercises reported in other studies, individuals were restricted to map assigned values to objects of the landscape that were mostly those displayed on the base map. A relevant interaction influencing map outcomes was that between stakeholder's relation and acquaintance with their territory and the scale of the base map (extent and resolution). 
